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Bi2Et tn« bHSM» §s§ eissoii 2ui a^e s*?si aizjoii me ss** xoee uaa 3 a 



SI3£fe tH« HH gf S S §5!^ &g£OI| £»2& 2U1 SI?hSHI »S AIZIOII CUB HCXSS UEf 

awst bH ^ hhsm* §a=! ^e^oii ^as slum mitrn 3^21 ai zichi xoee 2t^si 

^oii cHShoi UEia na=\ 

*ll5£*r S2 W£ XH bH Oil A^g£j^ ftSff B>gSOII ^sfi 2UI & 3?h eh S¥2| AI 

aw ne x-ii^es ^3 ss^oii chskm ubsj n^^. 

ai6£te 52 w^i xh bH « mi^e iSei bjs^oii 2.um mj\m s^2i Aiej-oii me as** xiiih 

§1 2|2|oj e^^oii QloKS UEffcH 3£H5. 

HI7Ete §01 XWiM SSOUH tfS6lte £&IXI> §2§1 ^g^Oil SUM AI ZJ-CHI QJ8 §^ 

^ xii»me 2*2121 ge^oii iwmo\ UEiyi nan. 

1 : 2 : gg^ Hl^ XI § §31 

3 : ^§ £^ gn 4 : ygx 
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5 : Jl - MS? I 6 : XH£| B(I4= Si^ gJI 



us &a a-u^s oisaoi siasjfc gfsoii ae 2010. = g 

a swat mux. ± u , 8apt S3 Ha » a2| , 1L , XI£ aMH/d ^ as ^Vi. .« a%cj°r 

;j™ * H *"* "* 2a «« »«« i« tvSa; 

rol) " r6St0rati0n °' natUra ' enVir0nment at C ' 0Sed Coal ■«"• «*•■"« -ter. waste 

c . s = s SttoIj] 2iCH5fdS : Thomson § 1995 Watpr 

Environment Research 67, 527-529). 



MfOI2H ^ £ ^ ffl^AIEh-(Thiobaciflus peroxidan S )C»| ^ mm 0I£°£ ysg ^ ^ 



"!" s 0IXI - 2 » a* sa-oi M * eaoB D .a fe man m Pasi f^w*"™ 

ofCKSS: + . 1996, 83 « B |* Bawa2| g£| ^ B , H£ , g§ ^7 «7 " " 

« " p!.,!r T* 0,8B SB,(SS : ° V ° rak S ' 1 " 2 - B, ««*~"« - Bioen gi neer ing 40 . 609^16.%"n g h 
3~27- 1 m i ^"- Sf^'" 8 8M7,S S£ISt ^- : W6bb »■ 1994 ' ^—1 of Hydroxy 16 

sr^r^o" ^ mm - ^ ** *** mB « »«»)■ 

^29 - 0 f o" 01 l«!!! fc aSOI/d SB6Ja0 ' »« BC "»* 1«. 01^ ^Bl 

«r»rv ™ !: r rrv j§ f * s : Lyew s ' 1994 ' process safety and e — 1 — - 

1979, journal of Fermentation and Technology 57 . 445-452) SJ ^ e (Eoer , 1994 , Water 
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Science and Technology 29, 249-256; Hong H , 1996. £8§^2 10, 35-47)2! 2^ SHSU 91 = 61 3 01 XI Eh 
sjthoi o*^2f CHMCH D|AHg^^oi eAIOil S«0:n SAXIbr &CK 

221 a j§§ 9\m ^J\m Mmmn sack ushu, ei4= xnaioii Mgsf^ aigissi :>ius smgoi ^xip!- aoi, 

COdfA-i, miW Ojg£l^ 2A*= tH« UH9£> Q\±im 4^ SAtr £C[ X^&& CH*il ^}|M2| XII SOI S^£JH SA^ffl , 012]- CH 
MCH Ell ^ xH£| AIZIM B^AI^ SSI 4 SA^r fi^PSH SACK 



^ stssi sa »ee his^s eAizi lh chi hi ^ §21 §2^m hi >i m ^ sa^ ^ Aii2M ois& e 
2^ xo gtai asstfc 30m. 



2*01 Mm X\<£J\\ Oil g^6MI SXHSfe MUM I^S ^ AHI22J ¥1 » :>IH^ ^^6fi, 
S A1I22J fe£ g g^AIS EB B^AI^o^M-i SteOQ. 

£ gg8 52 W^d XHbHg SU°n S^. 3 JKHH * «S ^U¥f* 31 = £ eoi AH a SSOiiAH ?6lg5/d ^ 

XII XI ^EiXI^ Ol^OiXliz: SSS^eT £^£1^ ^31 g ?lil S! S3IS ^st3S 2LPI- SXHSlfe ^g^Oil g2^ 

mi4^e s^oi ^a Aii^e uHSSife oi^chxi- gsi e2^ aii^ ai»»a. 

^ &g£| g 1 S CH! AH f^g Ail22j ^IM^^^AH AhgSfe 52 bH^l XHbHOll Ahg£J^ ^U?^ gs. XHbH ¥ ^ 

^ »LW« is, SEfe eOl XH^ 5S0IIAH V^M^AH ^££1^ #EHXI^, geH^ Oil AH Mgo[b bHS 

MCHI UloH HB»HAI£ ^01£ g§^ XH^i m^fg X-IIS^CK 3 S Oil AH S , §01 £S£K x H ^ g § Oil AH 

e^AH ^^£i^ # £i XI S Ahgahb 5101 H^^S^CK 

Bil^Sf ^01 k8 ^SOilAH^ S^S Ail ^01 Q§ AHI 2 M CI- ^ AHI ^ 20|£|- 

^ m^m ^ saxie.k xn>i it^ ^sciiah s^g «a /disoi ei-ai lhm ^asoi a 4^ sa^ 

5S6fe 3J0I ^dloFCK 

^Ahg Ail 201 EfAl 2! LHOil ^g^OI 9 4= S^S^ §^l^ ^2f^ 2L| EEb g^l^^^ ^Sf9 DI^M^g Af 

g^^MMi §^1 4 SACK g^l^ 2 LI ^ g^l^o^ 0|AHg^JM MBm ^£ SACK 

g^l^ a EH 511^ ^X|£|^ ^SOilAH D&sh g^|^ Ail20il 2J 6H ^^ISOI ^6H£J0i 6^2J & 
± B.=?&m ^^A|3|^ g§2g, #Ahg ^^j Ail 2 01 &0| ^S£|Oi SA^CH ^6H0il ifi§ SAM 01 &0I S 

I2£JOj : Faugue i, 1995, Su I f ate-Reduc i ng Bacteria, 217-242). 

35H°^, 2L|f 58 ^8 ^5E2j &m AHI2M ^AlOil ojg^lLH AHI20I ^ 

^l OlStt- 4 SAb S^ISS SSSKM 2xl| ^S* g^UIS 4 SA^ ¥CH sUf^ SACf. 

b wasi ^ mm eh soil ca^e. ae t^aoiu §£oiiah a^i as 521 an sa^ »a Aii2£j s§§ ^ish 

. XHBI9 HI4°J pHS ^£0^ E!^ ^Oil xH £1 m 4^£ SACK SEff, ffll40il g^^2| ij^M &XI5^I ?joH ^2 

oiib §2, sraais/H uMi^Maio^iM^e Ats»« »f»B m nam ^£ sack 

- sS2| ^gg ^S2[2J $1 CH& HHXIIof^l ¥imOj li^ ^¥1^1(011 : M±) o[ Oil AH 4I§6^ 501 b^^sfCK 



S gJgOUH £^ Ail5°l WISTS &£!OI S^ai 0l¥OiXI£^ oH & Xi SJ § dHSS g& #01! 2^ 

s ^go, Ej| 4, xHEl £ 1 CHI AH £A|B SxIS OlgafOI 4>«» 4^ aCK £1011 d^S, B!4> » S §31(2) 

oj oat S g gn( 3 )| gan ^31^ JliJ St! 4:sfS 2L|§ B*g2E(4)2| 8*¥S ^§5 

(4) LHOilAH S&S ftSe A|B SB BH2JAI3I i+^S ^§101 g^SI BI0IU3II »CK £^01 g^ol 

H0|fc+ £1 3114^ *J4^ §21 (6m m^^O. 01 IH. ai^HJ g^OI XI ^§011 CP- Ej 2114 s XH§ §31(2)011 AH ^CH 
Ufe 2S »X|SPI ¥I6K^ §J^ HI 4 US §31(2)011 S1AIBQ. SEB. B§£ 6f¥0||fe B!I4> xH ELI HJ- § CH! AH 

4 aiz: 3^ &TgS CHb|6PI ¥I6H 3^ 5S^I(5)i SSAIBCL 

£ioii^ vw°\ b§£§ at bii 4 xHdi §rxi3i- EAisaxiB. ^3ie°i §w a sua §3f ^¥0ii coei- 

«a JH°J Bg£« SJfe S»£ 3H£6HAH SAICHI gSi 4£ SiCf. OI2f »0I §A| ^S6f^ 3^0il^. ^ El xH ^ Sgf 
5i S5§ SSfAlfJo^MI, Bg£0il gf^PJ HI^M S A| Oil SSlf 4^ SACK 

[ft! AIM 1] 

nj| 4- ^Af6^l oJS m& ^tt Si!4*(MgS04- 7H20 0.20/L, CaCI2 O.IOg/L, (NH4)2S04 1.00q/L, 

K2HP04 0.75g/L. Na2S04 1.48g/L, L| M^OhAil ^ 2.50c/L. FeS04- 7H20 2.49c/L. ZnS04- 7H20 0.44c/L, CuS04- 5H20 
0.20g/L. MnS04- (4-5)H20 0.21fi/L)« Ail^maCK Ail £9 HI4>2I pH^ SgOIOI. H 500ppm. Oh 2 

100ppm, 50ppm,. SB 50ppm0lffl. »yg2| Sf 2000ppmOI Q. 

iA gc^j 6K)i , AH a ^ 35g2J tti£ UHSfSI SSff Bg£0il, 37°C01iAH 52 51- Oil AH 2^ SB 01 £1 UK 9 

m mils ±m%: su somis s^sm. oichah ^chiah hi ^ b e«s mi^s y§s ^vtnxi xw^a. 2^ sb sjs hh 

gog SxISHJ. 3 # 13^ §21 2^ HH&S iSSh^CK 01I4^^ xH £1 4-£l=^ xllW AIBS ^^IM^ ffll4^ 

oj ^u\m s^ti- s bss°j ¥eis ^1^0^ 20^^ ga6^2Di ^^oiiah ^aisfsd. 

01 2f ^5 g?i^l 8^|AH 25 35g°l tH^ HHSfMB §2^ BM^Oil 80m I M S^fsfH, ^OIIAH Ail 5 

m oig gj^g bj§ 5 Ah^^xi ahsick 2^ eB sjm uh^o^ §xisni t n # 13^ §ei uh^m tyaFsa. m 
4,oj xHdi 4^£i^^ Aim aibs smm^ m^°i ^mm ±mm m &!§s^ ^nis ^i^^^ 20^^ ?sa^2 
a ^soiiai AiAis^au. 

9\9\ ^01 AHI^S HHSmo^Ml xHBIS BII^OII CH oH S^S ^ A1I52| 

^Efe #£31l(Hitachi Z-8200)M 0|g6h01 ^^BFS^Oi, 01 EH. 2xH£l SSE m SOi | oj^^^ 

Q(S5 : Standard Methods for the Examination of Water and Waste Water, 1992). 

HHSfSLH Ail^P4 g^l^ Aii^ UH9§ A|S5h3f 5J □ ^I4^S (most probable number (MPN) test)M 

OlgS^Q. Ail 2 e ^s^HI- g^S ^5.| ^§6PI mm S^MTilOlM MKPostgate c, 

KH2P04 0.5g/L, NH4CI 1.0g/L, CaCI2 0.10fi/L. ^M6iU^M(50%) 7ml, 12 U/L, 0.2% 91 AF^&! (Resazur i n) § 

2*! 1ml) HH XI M ^l= UH XI S arW BE OhAHM^SS 50 Bl £l > a^Sha^ffl. S^l UiSJ SB Oil OI6isf&^M 

20% SSoK)1 ^§maCK 01 [EH Ol^lf&^Oil 94^ 4^5 OIS ^£°H g^fM Sl^l ^loH 2/L01 §^1- 

maa. &m w^m s&b s aii^pj 4-^ bHxioii s^si 50 %iz\m mimzL^w, o\&® 

mnmw ^§5iaa. 3dH4-^ moi S^M 5l4iM2D. 

^3 sum 38 uhs ^^Boii &soii a>e e^^oi ^moiH£f mmmcA <£i\x= ss^i ^21 
m 4^ aaxiB, ^s^^oiiAH^ ^^oi Bga^i^xi ^ 10^ oi&oi ^fisaa. oi°> xhbi4^ 
^ mi\2} bHS^im Aii ^24 s on ah s fJxia^aa. 
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R )0\\ mttS SS! M\S9\ HH o fc AieiOil CU^ XH£I BII^SJ g = UEHsfioOJ. S^g ^ All HI HHS A|Z!0i! 

H F = xHSI EI4>2j JOSS SUM S^ff S^Oil CHSH/Hfer £2011, ^s}^ 2L|f g^mxi 
ojg S^Oil CH6HAH^ £3011 UEfLHftDK 

2U S^28 01 01 2^21 SIS m HHS^S S2I0IIAH 01 0 J ^2 ^sl- AII2M S»» g 

/die io8^H/mi oi^°^ asga^, 105^/mi of»s assao. 



S3IS 4:11^ 2L|2| Q|x|i= gg^ X-j|» SJlf 
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S(ppo) 


; °W(rpbi) 








1 1 


500 


100 


50 


50 




1 
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500 


100 


50 


50 




8 
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160 


10 


25 


<0.1 




13 


47.6 


<0.1 


50. 


<0.1 
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; 500 


100 


50 


50 
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478 


100 


, 1 

45 


5 




13 


378 


<0.1 


50 


<0.1 



[tiAIOII 2] 

m± S?p| moil AH 2£ §g 35g2J bH^d HHSMB §2§ ^§£011. 37°C01IAH 52 ShOil AH 2iJ Dl£l bHS 

§j}|£ 4isf5 2U 80mlS S^SKD. OICHAH gAIOII 10UH HISS oig °J§5 #¥WXI *HSD. 2^ s 

g dHS^s gxisfn . n * 20^ sei £^ hh^s ssfaa. hi 4* 21 *h&i 4^i^3 am ai&* ^D\mi$ 
hi =£21 ^ms s &IS52J ¥nis jie^^ 20s s §saia2Di &eoii/d ^Aia^aa. 

xnei mi 4^ e2j gs^ ^aioii 1 chi &01 ^sshaa. mm ms\ m^s\ g=^ a; thi 

em B\J\ £ 2011 UBLHftoffl. S£!S m& AHI22] UH2f AI&0II 0}^ m^S] S4CHI 2[2|2| e^Oil 

□ioH AH UEHJISIQ. 

»6>S2I SSmgg 8^8K)1 §JSi OlgSKM 660nmOUH £ 81- ft CI- . S*JA| 

at X||£8K)| AI^LHSJ #Af« ^£Hi biJH ^§8>ftP. 

[ MAI Oil 3] 

^gj AHI^oj a§§ «ff £3IS82£AI W£ XHbHOII Ahg£|^ i&U? = §§ 25g)M AJSSlte 

msjam^ ^ ai oil 22f §i6Mi ^safftCK 



6 



Of) on m ^ soj S! ^o| m ^Ah« Xil^MM 6PI S 2011 UEIUSJ^CH, ^S! AH52I HH 8f A| ZJ-011 {LIB ®\ 

4,o| 53 ^ ai^ss £5011 2*2*21 es^oii chwai ueuhhp. 

[tf AIM 4] 

gAjg ^^J Ail ah & - o|§h o}|B«!®£/H ^/d xHbH ^ i^U? ffl^O^ §§ 28g)S A^otte 2!S 

HI 21 8* 2 te fiJAIOII 22f 5818} 31 4*«8hSO. 

tin ot §^ soj jgj^oj qj S aj« JOSS 8PI 3 2011 UEUH212M, f*Aj« ^^1 AII22I HHS? AIZI0II CUfe 191 

>*2| gg^ XOSS £6011 2*2*21 e^^Ojj CHSHAH UEfLH&CL 

[gAINI 5] 

^a} S ^ Aii^^l A J§1 ^^lg@|o^ AH s 0 | XH^ 5§ e HXIM A J^5[2 ^8 ft a XI ( a 2 50g)S Afg 
6hb 2S Xil£i6fH^ AIOII 22} m^o\D\\ 4"88*aQ. 

hh» ^3 hi 4^21 es^ s s^a i]\y\mm spi h 2011 uamsaeEM. /Jiasi uhs Aieioii os m 

4>2| SI PISS £7011 2*2*2| gg^OII CH6HAH UEHJaO. 



2*8 ^ISSIOil C£fM §^ ^ i^S HI 21 S3I- 
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85.2 
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59.0 






52.0 
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81.7 


10 1 


93.5 


48.4 




68.9 


75.7 


7. 9 


96.0 


51.4 




84.2 




87.7 


16. 1 


97.0 


71.1 



S ^"S CHI OLf £h ^S! All e 2| ^§1 ^t! &D\m J\E^.M ^U?^ S^ f 3 XHbH m tfS £Efe S0| XH^ 

■ at* ssoiiah *»8ffc ^z-\x\m m§6[2 ( se§i e:?ia 9.um mm Ahs&o^w bai&woii di§^ 

S £h« SI 4* g2| i^^i fll^S ^ SICK 



(57) &?2I &ff 
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SOI XH^ § § Oil AH ^tfgS/d ^^£1^ s BH XI S OI¥OiXI = £^£li=r ^ll'i S^SUl m& 

2 «S Ail ^01 BAIZJ- LHOII ^g^OI ^ 4- ShOIIAH ^9 AHI^g dfi&o^ 0|¥OiXlhr El^ S3 

ao gta. 

S^S 2. Xil1»0il 21CHAH. §>^g AiieOI BAI2J- LH Oil ^S^OI m ^ ?±z= §|}|£ 2U ^ 

S?S 3. HM^Oil 2>10i AH , Ail 2 01 BAIZ} LH Oil ^SgOl 1 ^ H§g SUM 8 3t 

4. UMSOll &OUH, f^g »S All ^01 LHOil ^SSOI M 4= 2ife §^1^12^ ^Sf& Q|«g 
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«H °J A| 7} (-) tifj o t A , ^ f ( ^ } 
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